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Methodology used to search for acceptable knowledge records. 14. This report covers acceptable knowiedge information for five waste streams generated at TA-55 during operations to fabricate various heat sources using feedstock ='Pu supplied by the Savamah River Site (SRS). The = ' P u feedstock itself does not contain quantities of RCRA-regulated constituents above regulatory threshold limits, as known from process knowledge at SRS and as confirmed by chemical analysis. No RCRA-regulated chemicals were used during 238Pu fabrication activities at TA-55, and all 238Pu activities were physically separated from other plutonium processing activities. Most of the waste generated from the 238Pu fabrication activities is thus nonmixed waste, including waste streams TA-55-43,45, and 47. The exceptions are waste streams TA-55-44, which contains discarded lead-lined rubber gloves used in the gloveboxes that contained the material, and TA-55-46, which may contain pieces of discarded lead. These waste streams have been denoted as mixed because of the presence of the lead-containing material.
Determination of the radionuclide isotopic composition
1.
Methodology of AK Information Search
2.
The AK search for the information related to waste streams TA-55-43 through 47 covered: Analysis of processes generating waste and of the potential maximum concentrations of RCRA-regulated constituents produced in the waste by those processes, as documented in chemical analysis results and memoranda from waste management experts at TA-55.
The TtyCP Records Center contains copies of the documents that are referenced in this summary report.
Description of the TA-55 =Pu Waste Streams
Facility and Mission
The TA-55 facility, building PF4,200 wing, rooms 204,205,206, and 207, were used exclusively to fabricate heat sources from 238Pu feedstock supplied by SRS. A map of the TA-55 facility is attached to this report (see Figure 1 ). The ' "Pu fabrication activities were strictly segregated from all other Pu-processing activities at TA-55 because cross-contamination of the materials would adversely affect the quality and usability of the end products (WCP-1037). The u8Pu activities consisted of heat source fabrication both for defense missions (the Milliwatt Generator Program, WCP-1045) and for nondefense applications such as the space program. However, the equipment and gloveboxes used.for all fabrication activities were the same, and use of equipment and consumables on defense or nondefense materials was not tracked or controlled (TWCP-887). The wastes from various activities were not segregated, but were intermingled in the final waste containers, without unique identifiers, to such an extent that segregation is not possible on the basis of waste generating process or glovebox location (WCP-1037). All the fuels possess approximately the same weight percent *38P~, so there is no distinguishing isotopic signature among the fuels of the various projects.
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Waste Physical Form
The TA-55 ?Pu waste streams are differentat4 on the basis of bulk material content and the presence or absence of lead. The TA-55-45 metallic debris waste stream is defined as a retrievably stored (RS), nonmixed waste stream. The waste is metal waste generated from facility and equipment operations and maintenance. This includes metal scrap, small tools, small equipment items, motors, pumps, and process equipment. Only a small b t i o n of plastic (used as packaging and not in direct contact with the waste material) is present in this waste stream. Most of this waste was packaged in small, metal cans before being placed in 55-gallon drums. The TA-55-46 metallic debris waste stream is similar to its TA-55-45 counterpart, except that the waste containers may contain pieces of waste lead. The TA-55-43 combustibldnoncombustible debris waste stream, also defined as RS nonmixed, includes paper, rags, plastic, rubber, and plastic-based and cellulose-based waste generated during 21% activities. Plastic-based waste includes, but may not be limited to: tape, polyethylene and vinyl; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon products; plexiglass; and dry box gloves (unleaded neoprene base). Cellulose-based waste includes, but may not be limited to: rags, wood, paper, and cardboar& laboratory coats and overalls; booties and cotton gloves, and similar materials. The waste may also contain noncombustible glass and metallic debris. Some of this waste was packaged in small, metal cans before being placed in 55-gallon drums. combustibldnoncombustible debris waste stream is equivalent to the previous waste stream except that it contains leaded rubber gloves or lead scrap. The lead items are clearly visible on radiographic examination. The TA-55-47, RS, nonmixed waste stream contains used HEPA filters with only minor amounts of other materials.
0
Waste Content Description
The waste in these waste streams was generated from 1979 until the present, and spans the time before and after implementation of the Los Alamos Transuranic Waste Certi@ation Plan (Certification Plan) in 1984 (lWCP-697), its approved Generator Attachment for TA-55 in 1987 (TWcP-701), and associated generator procedures and QA programs. All waste containers have waste origination and disposition forms (WODFs), originated by the generator, that describe the contents of the container. The LAh?L Certification Plan required use of an assigned content code system or, after mid-199 1, of the LANL Waste Profile Request form (WPRF) (see Attachment 2 for an example of a WPRF). Both systems required the waste generator to sign a statement noting the RCRA hazardous constituents of the waste (see Attachment 3 for an example of a WODF). All containers generated after 1987 also have signed generator statements indicating that the waste contains no constituents restricted by the current WIPP Waste Acceptance Criteria (WXPP WAC) (see Attachment 3 just above the block for Section 10.
Waste generated prior to 1987 was generated through the same processes and therefore contains similar materials. In particular, explosives, flammable solvents, and pyrophoric materials were never used in the heat source fabrication process (TWCP-1037). No statements signed by the generator attesting to the absence of free liquids are available prior to 1987. However, process descriptions indicate that free liquids were not produced as part of the waste stream (7"-1037), and an easy source of disposal for liquids was available through radioactive waste drain lines leading to the Radioactive Liquid Waste Treatment Plant (TA-50, Bldg. 1). In addition, the 5 2/25/98 material content of each drum w i l l be carefully examined by real time radiography to ensure that the drum conforms to its expected material content and contains no free liquids above the WIPP WAC h i t s .
The WPRF was, and still is, the LANL-wide system*for reporting RCRA information on waste (LAN. WAC). W a s t e may not be generated until the prospective generator attends Waste Generator Training" and completes a WPRF, describing the chemicals and process that will be used in generating the waste. The WPRF is submitted to waste management reviewers, who assign the appropriate EPA hazardous waste codes and return the approved WPRF to the generator, who may then begin to generate the waste. An approved WPRF is assigned a reference number for identification and tracking purposes. Any change in materials or process requires submittal of a new WPRF, which is given a new reference number when it is approved.
0
Waste Stream Volume and Time Period of Generation
The period of generation of the 1997, u8Pu0, was processed at TA-55 for development tasks and for heat source fabrication for the defense-related Milliwatt Generator Project and for NASA. The latter included the General purpoSe Heat Source (GPHS) developed in the late 70s and early 80s and produced for the The volumes of the waste streams containing z38Pu materials, particularly as they will be packaged to ship to the WIPP, c m o t be determined at this time due to two factors. First, the majority of the z8Pu wastes were packaged at high vsPu loadings, with some combustible material drums containing as much as 10-20 grams of and several metallic material drums containing up to 70 grams z38Pu. These drums must be divided and repackaged to meet the thermal wattage limits for shipping. The standard waste boxes (SWBs), or as loose material in ten-drum overpacks (TDOPs), depending on the configuration of items in each drum and the location and type of repackaging campaign used to prepare the waste for shipment to WIPP. Therefore the as-shipped volume is difficult to estimate at this time.
waste that contains combustible materials may be shipped in drums, Second, some of the existing waste drums contain small cans filled with filter cake (also called hydroxide cake, WCP-1037) generated from treatment of analytical solution residues and decontamination solutions. In this treatment process, up to four liters of these solutions are mixed with ferric nitrate solution. The insoluble metal hydroxides are precipitated by caustic treatment with sodium hydroxide solution, and the precipitate is collected by filtration. If the filtrate is above the acceptable radioactivity discard limit for the caustic waste line to TA-50, this ferrofloculation is repeated and the precipitate added to the previous filter cake. The filter cakes are heated at 600 -800 C for about 5 hours to form a dried filter cake that is discarded with the other solid TRU wastes. At this time, analysis infomation is not sufftcient to prove that the precipitate 6 2/25/98 is below regulatory threshold limits for RCRA metals. Dnuns containing these cans, and any combustible, noncombustible, or metallic wastes generated in the filter cake process, are clearly denoted on waste packaging records as containing items fiom the filter cake process, identified under process status code (P/S) R8 on the WODF. The process status code is also listed on the TA-55 TRU Waste Databases (I"--1043). Drumscontaining items from process R8 will be handled in one of two ways. Either the item will be removed during the repackaging already required to bring the waste container into compliance with the shipping wattage limits, or the entire container will be assigned to a waste stream denoted as containiig mixed waste.
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Waste Stream Generation Process
The for all those efforts was produced, separated, and purified at SRS. Information from SRS indicates that no RCRA-iisted chemicals were used in the purification process and that the purified ='Pu contains no RCRA constituents (WCP-1044). The v8Pu processes at TA-55 use no organic solvents. Also, the oxide feed materials do not contain any organics. If the oxides did contain organics, the latter would be boiled off or destroyed by the high temperatures used in the fabrication processes.
Figures 2,3, and 4 illustrate the three processing paths for the heat sources. The fmt step in each of the processes is Oi6 isotopic exchange that occurs at 775 C. In General purpoSe Heat Source (GPHS) a d Lightweight Radioisotope Heater Unit (LWRHU) processing, that exchange is followed by heating to 1000 C to release the alpha decay helium from the Pu02 crystal structure.
The milliwatt processing scheme later seasons all the granules at 1600 C while GPHS and LWRHU season a portion at 1600 C and a second portion at 1 IOOC. The latter two processes ultimately hot press the pellets at 1530 C and later heat treat the pellets at 1000 C and finally at 1527 C. By contrast, the miiliwatt process mixes the Pu02 with powdered yttrium metal and heats it at 1350 C to form a sub-stoichiometric plutonium oxide. These temperatures are so high as to ensure that any organic material that might have been present in the initial feedstock would not survive in the fuel.
The primary chemicals used in processing are a mixture of nitric and hydrofluoric acid in water for decontaminating the fuel clads. Those solutions are corrosive. The clad heat sources are immersed in the solution a minimum of three times to allow the acids to dissolve any Pu02 particles on the clad surface. Each time, the heat sources are removed from the acid solution and placed on a rag that is damp with water. A rubbing action removes contamination while the heat of the source causes the acid solution and water in the rag to evaporate at a fairly rapid rate. The damp rags presented for disposal have inadequate liquid to allow testing for pH and therefore cannot exhibit the corrosive characteristic (WCP-1037). The TRU acid solutions generated by the decontamination steps are neutralized to precipitate the plutonium, and the filtrate is discarded through the caustic waste line to TA-50. The plutonium precipitate is discarded as waste stream TA-55-48. The only other process chemical, UCAR C-34, is a cement for sealing the graphite aeroshell of the LWRHU heat source assembly. The cement is not RCRA-regulated ( W C -1027).
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Simplified process flow diagrams of the three TA-55 processes that generated the streams are included as Figures 2,3 , and 4 for convenience of the reader. Noncombustible waste consists primarily of metallic or glass waste. Metallic waste is generated fiom materials such as metal scrap, small tools, cans, small equipment items, motors, pumps, and process equipment. Glass waste is generated from facility and equipment operations and maintenance and includes broken glass, discarded labware, windows, and bottles. HEPA filters are generated fiom facility and equipment operations and maintenance.
The material content of each waste item generated after May 1 , 1987 was documented on a Waste .
Origination and Disposition Form (WODF) completed and signed by the waste generator according to controlled procedures. The waste generator's supervisor also is identified on the WODF. TRU waste drums, containing one or more waste items, were packaged by group NMT-7 (also known at various times as MST-12, MST-17, or NMT-2) according to procedures referenced in the applicable version of the TA-55 Attachments to the Certi$cation Pian. Attachments referenced as i'"CZ'-70Z(1987) and TWCP-700 (1995) clearly indicate that waste items were independently verified before packaging (see for example WCP-701, Section 3.5.2, page IZ of 34). In the packaging process, a standard form, the Discardable Waste Log Sheet (DWLS), was used to list each item ID number and record its matrix material. This form was signed by the waste packager, reviewed and approved by QA personnel, and verified by an NMT-7 staffmember. Both the WODFs and DWLS for each TRU waste drum have been maintained as hard copy records by the generator and by the EM-SWO records management center; copies of the forms are available from those sources by request. Table 1 are not necessarily representative of the isotopic content over the entire time period of generation of the 238Pu wastes. Therefore, the content of any additional radionuclides present in detectable quantities in the waste will be determined on a wntainer-bycontainer basis using gamma spectroscopy. The characterization information obtained by gamma spectroscopy will be compared with the acceptable knowledge baseline represented by 
Chemical Content IdentIficatlon
According to process descriptions (2"CP-I03 7), the only chemicals present in the waste are h02, yttrium, nitric acid and hydrofluoric acid residues, and UCAR C-34 cement residues.
Other chemicals of concern for disposal at WPP that are not included in the EPA listings are bromoform; cyclohexane; 1,1 -dichloroethane; cis-1,2-dichloroethyIene; formaldehyde; 1,1,2,2-tetrachloroethane; antimony; beryllium; vanadium; and zinc. The organic chemicals are not present in the waste because they were not introduced during processing and because the high temperatures used in processing would have destroyed these compounds if they had been present in the input material or in the process. Beryllium and zinc are known from analysis to be present in trace amounts in the PuO, input material. Analyses for antimony and vanadium w e r e not conducted.
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Division of the Waste Stream into Sub-streams 4.
5.
The waste streams produced through %I heat-source fabrication activities at TA-55 will be divided into sub-streams based on the TWCP charactmization and certification schedule of activities.
Correlation Among W a s t e Streams
The 238Pu wastes generated from TA-55 between 1979 and the present were all generated as part of the same heat source fabrication processes, which were physically separated from all other TA-55
activities. Thus the ='Pu waste streams, TA-55-43 through-47, are all closely related to each other but not at all related to other waste generation activities at TA-55 involving =%. Another TA-55 waste stream is differentiated from waste streams TA-55-43 and TA-55-44 because it includes items generated from process R8.
Assignment of Waste Matrix Parameter Code
Streams TA --
43 cmd-55-44
This waste matrix consists of mixed combustiblehoncombustible waste. The waste matrix parameter code SO00 is the most detailed that can be assigned to the entire waste stresun. Individual containen will qual@ for codes S5300 or S5400 based on glass or metal content. These detailed codes may be assigned on the basis of generator records (WODFs) and/or radiography examination. Cellulosic and plastic materials were not segregated at TA-55, so assignment of codes more detailed than S5300 is not possible [waste segregation practices are described in the TA-55 Waste Management Procedure, 1996 (TWCP-351), and a description of past segregation practices is contained in TWCP-701, Section 2.1, page 4 of 433.
The following are other codes applied to the waste from the Transuranic Waste Baseline Inventory Report (TWBIR), the .Wioactive Solid Waste Disposal form (RSWD), and the Item Description Code (IDC). 
TA-55-46
The waste matrix parameter code S5111 can be assigned to waste stream TA-55-45 based on knowledge of the waste matrix from generator records (WODFs) and process knowledge indicating the absence of lead and cadmium. The waste matrix parameter code S5 1 12 can be assigned to waste stream TA-55-46 based on knowledge of the waste matrix from generator records (WODFs).
The following are other codes applied to the waste fiom the TWBIR, the RSWD, and the IDC. .
IDC 005
Yaste stream-55-47
The waste matrix parameter code S5410 is assigned to this waste stream based on specific statements by the generator on the WODF that the waste matrix contains HEPA filters.
The following are other codes applied to the waste from the TWBIR, the RSWD, and the IDC. 
Assignment of W a s t e Material Parameters
The following waste matdal parameters are assigned to waste streams TA- 
Assignment of EPA Hazardous Waste Numbers
The 238Pu feed for heat source production was produced, separated, and purified at SRS.
Information from SRS indicates that no RCRA-listed chemicals were used in the purification process and that the purified psPu02 contains no RCRA constituents (Twcp-1044). The B8Pu processes at TA-55 use no organic solvents. Also, the oxide feed materials do not contain any organics. If the oxides did contain organic materials, the latter would be boiled off or destroyed by the high temperatures used in the heat source fabrication processes, which reach at least 153OOC.
Strict acceptance specifications control the level of impurities allowed in the final heat source fuel.
In the course of processing the 238Pu02 fuels at TA-55, none of the steps intentionally purify the fuel. Thus, if the final heat source .ellets are to meet impurity specifications, the impurity levels in the oxide powder feed andlor the seasoned granules must be known. This leads to analysis of all lots of the u*Pu process input material, and many of the processed granules, used in the TA-55 processes (WCP-1025,1026, and 1030). Often process personnel can blend several feed or granule lots to bring the specific impurity levels within specification, but occasionally a feed lot is unusable due to high impurity level(s). The Cassini GPHS units generally had higher impurity specifications and used more impure feed material than with any of the other heat sources because most of the available feed material was needed for the heat sources. The complete data for Cassini GPHS are shown in Table 2 to provide a sense of the influence and control that all the measured impurities exert on the overall purity of the oxide feed. (The highest impurity level was determined by scanning the analysis results for the Cassini program [Twcp-1040] indexed with sample numbers LnnnS1 and h n n S 3 , where nnn represents all numbers present between 255 and 604.) With so many purity requirements placed upon the oxide, it is not feasible to handle or process the fuel in a way that would introduce impurities, measured or unmeasured, without compromising its integrity. These criteria are the basis for limiting the chemicals and process steps used in the heat source fabrication and for excluding RCRA metals as reagents in the processing steps.
Of the RCRA toxic metals, arsenic, mercury, and selenium were not analyzed in the process input 238Pu02 used at TA-55. These three metals were not introduced into the processes either directly or as impurities in the reagents by SRS personnel (WCP-1044). Experts from SRS further stated that they had no reason to expect those metals to be present in the oxide feed that was shipped to Los Alamos for use in the heat source fabrication programs (WCP-1037). The three metals tend to be volatile as the oxide or metal at the processing temperatures described in the "Waste Stream
Generation Process" section. Sublimation information, taken from the Handbook of Chemistry and Physics, is summarized in The SRS aqueous processing to achieve purification of the PU employs ion exchange (WCP-1044). This process separates mercury fiom plutonium very well so that mercury should not be present in the product (TWCP-1038). The ion exchange eluate is then treated to prepare a plutonium oxalate precipitate in dilute nitric acid. The mercury oxalates are slightly soluble in nitric acid. Selenium and arsenic shouId, if present, exist chemically as selenious and arsenious or arsenic acid. Both are soluble in dilute nitric acid. Therefore all three of these species will associate with the filtrate rather than finding their way into the plutonium oxalate precipitate and ultimately into the oxide feed. Thus, there is no reason to expect these elements as contaminants in the feed (i'"CP-1037).
There were no specifications for either silver or barium in this fuel. Some of the initial feeds were analyzed for silver before a decision was made not to expend resources on a constituent that did not have a specification. The highest analytical value found for silver was a relatively low 10 ppm, very similar to cadmium (WCP-1040). There were no analyses for barium, but an upper bound on barium can be set by assuming that all the impurity in the fuel is due to the presence of barium oxide. Pure plutonium oxide has a theoretical plutonium content of 88.2 weight percent. The plutonium content of the typical oxide feed lots was 85.5 to 87+ weight percent (the lowest plutonium content was 83.3 weight percent). Using this worst case value and assuming that all the impurity is barium oxide For comparison purposes, it is helpful to place analytical concentrations in terms of a reference value termed (L chromium equivalents" and arbitrarily defined as the ratio of the analytical concentration of an element to the value of its RCRA-defined regulatory threshold limit multiplied by the chromium regulatory threshold value (for totals analysis) of 100 ppm. Because the RCRA 2/25/98 limit for barium is 20 times greater than that for chromium, the calculated maximum barium concentration of 49,800 ppm is equal to 2490 ppm in chromium equivalents. The RCRA limits for silver and lead are the same as for chromium. The RCRA limit for cadmium is five times less than chromium so the highest value found for cadmium is equal to 50 ppm in chromium equivalents.
When one compares the analytical values for the measured RCRA metals and the worst case barium value in equivalent terns, the highest level is the chromium value in Table 2 . In the worst case, chromium is the limiting RCRA metal cQnstituent for the waste stream.
There are no analyses on c h m i u m in the waste streams. But there are non-destructive assay (NDA) values for plutonium in the waste and limits on the amount of plutonium that can be contained in the waste matrix. If the plutonium content exceeds the latter value, the item cannot be discarded as waste, but rather must have the plutonium recovered. Because there is no purification built into the processing steps, we know the relationship between the plutonium content and the associated chromium. That is, in the worst case, the chromium is at 4050 ppm in the Pu02. The highest plutonium discard limit for % I is 18.6gkg waste associated with the combustibles waste matrix ( WCP-351, Appendix J). The maximum total chromium content of combustible waste with the maximum plutonium content is then
[Cr] = W P PuO, (wt PuQd = 4050 Cr (Ls16g Pu) = 85 ppm lkg waste (0.8821: Pu/g h02) 1 kg waste Recall that this represents the worst case feed and that the feed average for total chromium was a factor of 15 less than this value, or about 6 ppm. Comparing the worst case value of 85 ppm with the regulatory level for total chromium of 100 ppm demonstrates that none of the RCRA metals in the Cassini GPHS oxide feed would cause any of the wastes to be RCRA-regulated.
By comparison, Tables 4,s and 6 show that the LWRHU and Milliwatt oxide feeds are even more innocuous in this respect. Only the RCRA metal analytical values are shown for these streams, but due to generally more restrictive specifications for these fhels, the comments regarding feed purity are even more relevant. 
2550
NA NA a -Total of measured impurities.
Element
--Source
The data in Table 4 are based on analyses of five feed lots and their subsequent products. Analyses were made on the as-received oxide, the seasoned granules and one pellet from each of 14 pellet lots. (Data are reported in Tables 11,111 , and IV of TWCP-1030.) The results shown in the last column in Table 4 are the highest results from any of the three sources. The specification for chromium was 300 ppm lower than that for the Cassini GPHS fuel. The maximum values for each of the three analyzed RCRA metals were also lower, suggesting an overall better fuel purity. This Tables II and JJI) . Finalfy, the lowest plutonium content found in this fuel was 86.2 wt %, or 2.9 wt % higher than the minimum for the GPHS fuel (see page 5 of l"C..-1030). Again chromium exhibits the highest values when compared on an equivalent basis. We have assumed, on the basis of the volatility of arsenic, mercury, and selenium, that they would not have been present in significant quantities. Furthermore, the better purity of the fuel and preparation by the same processing steps at SRS ensure that the silver and barium levels are lower than chromium on an equivalent basis. Thus, the highest chromium value of 140 ppm compared with 4050 ppm in the GPHS fuel supports the premise that no mixed waste generation resulted from the feeds to the Cassini LWRHU processing.
The LWRHUs prepared for the Galileo mission in 1984 and 1985 used feed materials that exhibited a similar pattern. The analytical values for the three measured RCRA metals shown in While there were specifications for fewer elements, the total measured impurity specification remained unchanged. There was a specification for silicon, for example (TWCP-1025, Table 11) , that was more restrictive at 200 ppm versus 500 ppm for the Cassini LWRHU and 750 ppm for the Cassini GPHS fuel. All but two of the non-RCRA analytes, which are not shown in Table 5 , registered lower values in this fiiel than in the Cassini GPHS fuel (WCP--1025, Tables 11,111 , and VIII). The lowest plutonium content in this fuel was 83.2 wt% (7"-1025, Table IV ). These facts point toward a higher fuel purity in the Galileo units.
Chromium exhibits the greatest RCRA impurity level on an equivalent basis, assuming that arsenic, mercury, and selenium are not present in significant quantities due to their volatility at processing temperatures. We assumed that silver and barium levels are less significant due to the better fuel purity and same processing source. The lower maximum chromium value of 260 ppm versus 4050 ppm found in the Cassini GPHS fuel clearly demonstrates that no mixed waste generation resulted from impurities in the feed materials used in the Galileo LWRHU processing.
Milliwatt generators were fabricated from the beginning of through September of 1990. Since then, personnel have disassembled these generators in the same gloveboxes to the present time. ranging from one to 8 '/z years and incorporating one to 43 lots (2"-1026). The results in Table   6 show the highest average fuel value for each impurity from any of the seven reporting periods. Some of the specifications varied through this 19-year time frame. In those instances, the specification is given as a range. There was no total impurity specification in this program because there were generally lower specifications on the individual impurities.
This program had specifications for silver and barium for five of the reporting periods including 168 feed lots. Chromium had the highest specification, shown in Table 6 , and the highest average levels for silver and barium are significantly less than that for chromium on an equivalent basis. These results are very supportive of the conclusions that silver and barium were lower than chromium on an equivalent basis in the previously discussed fuels, since all the fuels were prepared at SRS. The chromium and lead specifications for this fuel are lower than seen in the above fuels. Tables 4 and 5 and significantly less than the maximum Cassini GPHS levels shown in Table 2 . Comparison of the non-RCRA metal values (not shown, but available in Twcp-1026) reveals that the highest average values from Milliwatt were somewhat higher than for the LWRHU fuels for five anaiytes, comparable for another five analytes, and lower in the case of one analyte. The comparisons suggest a higher fuel purity for Milliwatt than Cassini GPHS.
Because of the common source for the feed material and the previous arguments regarding the unlikely presence of significant arsenic, mercury, and selenium, the data in Table 6 point to chromium as the limiting RCRA material on an equivalent basis. The highest average chromium value of 95 ppm in Milliwatt fuel is well below the 270 ppm average found in Cassini GPHS fuel. This clearly indicates that no mixed waste generation resulted from impurities in the feed materials used in the Milliwatt Program.
The potential also exists for the presence of toxicity characteristic compounds due to off-gassing and the decomposition of the waste itself. In TRU wastes, the decomposition process is accelerated by radiolysis, the reaction of energetic particles produced by the decay of transuranic elements with the material in the waste. Radiolysis leads to the well-known generation of hydrogen in TRU wastes. Experimental studies have demonstrated that radiolysis also can lead to the generation of several organic compounds through decomposition of waste materials, particularly polyvinyl chloride plastic (7WCP-1051). Breakdown of off-gas products in the gas phase through radiolysis is also possible. Many different organic compounds have been observed to form through radiolytic decomposition of the original waste materials, with acetone detected as the compound produced in highest concentration from all waste materials tested (TWCP-I 051).
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Compounds formed through radiolytic decomposition would not be noted in the process knowledge for the waste generation process.
Some mixed waste does arise because the waste matrix is hazardous. The waste materials that fall into this category are leaded gloves and any lead metal used in the gloveboxes as shielding. The at least that far, and are summarized in the TA-55 TRU Waste Database. Only leaded gloves were used in the 238Pu operations prior to that time (WCP-1037). A search of individual container records will be used to determine if leaded gloves and lead metal are clearly identified in the waste container prior to May 1987. Radiography will be used to c o n h the presence or absence of lead because it can easily identify lead objects.
Verification that ignitable, reactive, and corrosive wastes were excluded 8.
Description of the processes used in producing the 238Pu wastes indicates that the waste is not ignitable, reactive, or corrosive (not applicable for non-aqueous waste). After 1984, the waste generator indicated this in signed statements based on knowledge of process and recorded on the WODF or WPRF. Studies conducted in 1983 Studies conducted in -1985 to verify the waste content of 18 older drums of 238Pu waste found no reactive, ignitable, or corrosive wastes (TWCP-1028, Appendix 2). Only one waste container was observed to contain a can of damp material, which had a measured pH of 3 (WCP-1028, page 55). This material was labeled in the report as "corrosive," although this is not consistent with the current EPA definition which defines an acidic corrosive material as having a pH less than or equal to 2.
Verification that incompatible chemicals were prohibited
Descriptions of the processes used in heat source fabrication indicate that only a few chemicals, limited to acids and adhesives, were involved (TCVCP-1037). Since the rags used to wipe parts dipped in the acids were essentially dry when discarded, they are assumed to contain only trace amounts of the acids. Thus, the rags are compatible according to the chemical lists for the TRUCON codes LA 1 16 and LA 125. Waste packaged under TRUCON codes LA 1 17 and LA 1 19 do not contain these rags as components of the waste.
10. Verification that there are no compressed gases, free liquids, nonradionuclide pyrophorics, sealed containers greater than 4 L in volume, nor >1% radionuclide pyrophorics
Descriptions of the processes used in heat source fabrication indicate that no compressed gases or pyrophorics were used. The u8Pu is maintained in the oxide form for heat source production, so that radionuclide pyrophorics were not present in the processes producing these wastes. Waste 
Verification that there are no PCBs
The processes involved in heat source fabrication are known not to involve use of PCBs (WCP-1037) and statements from SRS indicate that the input =*Pu material had been calcined near 750°C, "which ensures that organics would be decomposed and driven off (WCP-1044). High temperatures used in the heat source fabrication process also would destroy any PCBs present.
Determination of the number of Confinement layers
The metallic waste streams TA-55-45 and TA-55-46 generated since 1991 have been packaged according to TRUCON code LA1 17A or LA1 18A. The HEPA filter waste stream TA-55-47 generated since 1991 has been packaged under TRUCON code LA1 19A. Packaging configuration for containers packaged before then will be determined from generator records (mainly WODFs) and verified by radiography. Containers with an indeterminate number of layers of packaging will be repackaged before shipment to the WIPP.
Containers in waste streams TA-55-43 and TA-55-44 essentially all have been packaged above the thermal wattage limits for shipping. Therefore, containers in this waste stream will be repackaged, and an appropriate TRUCON code will be assigned at the time of repackaging according to the LANL Certification Plan; the Transuranic Waste Interface Document for the Waste Characterization, Reduction, and Repackaging Facility; and procedures referenced in those documents.
Determination of the radionuclide isotopic composition
The primary radionuclide material inputs for the ='Pu activities at TA-55 are listed in Table 1 . For waste streams resulting from ='Pu activities, the 238Pu content and additional radionuclides present in detectable quantities will be determined on a container-by-container basis using gamma spectroscopy. The characterization information obtained by gamma spectroscopy will be compared with the acceptable knowledge baseline represented by Wastes generated from defense and nondefense activities were not segregated at TA-55 through 1997.
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Memo from Jim Foxx None. Site: LANL The TA-55 facility, building PF4,300 wing was used to fabricate heat sources h m ynPu feedstock supplied by SRS. The = ' P u fabrication activities were strictly segregated fiom all other Pu-processing activities at TA-55. The y8Pu activities consisted of heat source fabrication both for nuclear weapons (the 1 Milliwatt Generator Program) and for nondefense applications such as the space program. However, the equipment and gloveboxes used for all fabrication activities were the same, and use of equipment and consumabies on defense or nondefense materials was not tracked or controlled. The wastes fhm various activities were not segregated, but were intermingled in the final waste containers, without unique identifiers, to such an extent that segregation is not possible on the basis of waste generating process or glovebox location.
Area@) of Operation: PF4, 200 wing, rooms 204,205,206, and 207 Buildings Generating the Waste: Building PF4 was placed into service in 1979 and contains facilities for plutonium reprocessing, chemical and radiochemical analysis, process tests and development, plutonium research, and heat source fabrication.
Waste streams: Related waste streams include TA-55-44, TA-55-45, TA-55-46, and TA-55-47.
ProcessMaterial Inputs
The TA-55-43 combustibiehoncombustible debris waste stream includes paper, rags, plastic, rubber, and plastic-based and cellulose-based waste generated during 23*Pu activities. Plastic-based waste includes, but may not be limited to: tape, polyethylene and vinyl; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon products; plexiglass; and dry box gloves (unleaded neoprene base).
Cellulose-based waste includes, but may not be limited to: rags, wood, paper, and cardboard; laboratory coats and overalls; booties and cotton gloves, and similar materials. The waste may also contain noncombustible glass and metallic debris. Some of this waste was packaged in small, metal cans before being placed in 55-gallon drums. Explosives, flammable solvents, and pyrophoric materials were never used in the heat source fabrication process.
The usPu feed for heat source production was produced, separated, and purified at SRS. Information h t n SRS indicates that no RCRA-listed chemicals were used in the purification process and that the purified 238Pu02 contains no RCFU constituents. If the 23sPu0, did contain organic materials, the latter would be boiled off or destroyed by the high temperatures used in the heat source fabrication processes, which reach at least 1530°C. Strict acceptance specifications control the level of impurities allowed in the final heat source fuel, so the impurity levels in the oxide powder feed and/or the seasoned granules are often determined by chemical analysis. Analysis results and high processing temperatures together indicate that no mixed waste generation resulted fiom impurities in the feed materials used in the heat source fabrication program.
